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Abstract
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Refugees frequently experience symptoms of post-traumatic stress and depression, which impede
their acculturation in the new host country where they are re-settling. There are few longitudinal
studies investigating predictors of mental health and acculturation during the early post-migration
period. We conducted a longitudinal study of 298 Iraqi refugees, assessing them upon arrival to the
U.S. and 1 year after migration. Pre-migration trauma was associated with increased PTSD and
depressive symptoms at baseline, and with acculturation 1 year later. Resilience was associated
with depressive symptoms at 1-year follow-up, but not with other resettlement outcomes (PTSD
symptoms, English-language skills, or acculturation). PTSD and depressive symptoms at baseline
predicted the same symptoms at 1-year follow-up, but not any other re-settlement outcomes. The
number of chronic diseases at baseline predicted worse PTSD and depressive symptoms,
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acculturation, and English language skills at 1-year follow up. Post-migratory exposure to daily
stressors and less social support predicted worse 1-year outcomes. Results suggest that
interventions that aim to improve mental health and promote acculturation among refugees should
assess their history of trauma, chronic disorders, and psychological symptoms soon after
migration, and promptly provide opportunities for social support.

Keywords
refugees; mental health; acculturation; structural equation models
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Refugees are defined as people who are unable to return to their home countries for fear of
serious harm. They constitute about half of the 34 million people forcibly displaced
worldwide (Brown & Scribner, 2014; United Nations High Commission on Refugees, 2010).
The health of refugees is often compromised by pre-migration conflict, physical and sexual
trauma, and social losses (Lindert, Ehrenstein, Priebe, Mielck, & Brahler, 2009; Lipson,
1993; Steel et al., 2009). As might be expected, refugees usually have higher rates of
depressive and post-traumatic symptoms than other migrants from their own ethnic groups
as well as the populations of the host countries in which they are re-settled (Cummings, Sull,
Davis, & Worley, 2011; Lindert et al., 2009; Lipson, 1993; Steel et al., 2009). Psychiatric
disability occurs in both tortured and non-tortured refugees, indicating that even in the
absence of torture, refugee populations have an elevated risk for impairment (Thapa &
Hauff, 2005).

Author Manuscript
Author Manuscript

There are several major limitations in our knowledge about the relationship between preand post-migration exposures and the problems that refugees experience during the months
following migration (i.e., the “post-migration period”). First, investigations since the 1980s
have studied asylum seekers and others who have experienced trauma, such as those in postconflict and other displaced populations. These studies initially explored the relationship
between refugees’ demographic characteristics or exposure to trauma and later
psychological symptoms. (Beisser & Hou, 2001; Westermeyer, Neider, & Callies, 1989).
They usually relied, however, on self-report instruments collected long after the initial
exposure; further, most studies used a cross-sectional design and examined refugees who
had already resided in their host country for some time (Fazel, Wheeler, & Danesh, 2005;
Lindert et al., 2009; Steel et al., 2009). This approach limits one’s ability to discriminate the
effects of pre- vs. post-migration stressors on refugees’ health (Rechel, Mladovsky, Ingleby,
Mackenbach, & McKee, 2013). The inter-relationship of these factors and how they change
over time during the post-migration period is culturally, socially, and psychologically
complex, and thus not easily characterized by cross-sectional studies (Bhopal, 2014). For
example, post-migratory “daily stressors” may impede acculturation and increase refugees’
risk for developing mental health problems (Carlsson, Mortensen, & Kastrup, 2006).
Conversely, social support from refugees’ communities is associated with successful
acculturation (Barry, 2005), which may also be promoted by resilience; that is, protective
responses after trauma exposure that reduce its impact, promote self-esteem and selfefficacy, and may prevent subsequent adverse psychological distress and disorders (Arnetz et
al., 2013; Edward & Warelow, 2005; Hoge, Austin, & Pollack, 2007; Rutter, 1987).
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Second, most studies have focused on risk due to pre-migration trauma but have not
explored the interplay of other factors that may influence refugees’ health and well-being in
the post-migration period. Such factors include not only resilience, but also pre-existing
mental health and physical health at the time of migration (Beiser & Hou, 2014; Butow et
al., 2013; Sorkin, Tan, Hays, Mangione, & Ngo-Metzger, 2008), as well as the effects of
post-migration daily stressors and social support, whether from a refugee’s community of
origin or the host community (Berry, Kim, Minde, & Mok, 1987; Huijts, Kleijn, van
Emmerik, Noordhof, & Smith, 2012; Morris, Popper, Rodwell, Brodine, & Brouwer, 2009).
These effects can be explored using path analysis, particularly with structural equation
modeling, which is a statistical approach that allows for this interplay. The few studies that
have explored refugee psychological outcomes using this approach have usually depended
solely on retrospective or cross-sectional data (Steel, Silove, Bird, McGorry, & Mohan,1999;
Beiser & Hou, 2001).

Author Manuscript

Third, pre-existing chronic disorders present at the time of migration may also impact
refugees’ re-settlement outcomes. Early U.S. studies among Hmong refugees found that
older refugees with medical problems had persistent psychological symptoms including
depression, somatization, phobia, anxiety, hostility and paranoia (Westermeyer et al., 1989).
More recent cross-sectional analyses have found a prevalence of non-communicable chronic
diseases in up to 50% of refugees, significantly more than among other immigrants from
similar backgrounds (Doocy, Sirois, Tileva, Storey, & Burnham, 2012; Yun, Fuentes-Afflick,
& Desai, 2012 ;Yun, Hebrank, et al., 2012).

Author Manuscript
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Finally, prior studies investigating outcomes during the post-migration period have often
failed to test a specific theoretical model that posits relationships between pre- or postmigration exposures and outcomes (Arnetz, Rofa, Arnetz, Ventimiglia, & Jamil, 2013).
Grove and Torbiorn (1985) proposed a longitudinal model that described the effect of
refugees’ pre- and post-migratory stressors on their psychological symptoms and behavior
during the re-settlement period, positing that refugees progress through a series of four
stages: early arrival stability, psychological destabilization, exploration and re-stabilization,
and finally return to normal life. Grove and Torbiorn proposed that in the early arrival stage,
refugees become cognitively aware of cultural expectations in the host country and of their
incapacity to behave appropriately. In the destabilization stage, refugees attempt to make
sense out of the new culture; some refugees interact only with others from their culture of
origin, some remain hostile to the host culture, and some assimilate uncritically to the host
culture. In the re-stabilization stage, refugees progressively explore different cultural
learning strategies, gradually adapting to their new culture, until at last the host country feels
like an adequate venue for daily life (Grove & Torbiorn, 1985). Gonsalves (1992) appended
to Grove and Torbiorn’s model an additional stage, de-compensation, to describe the
incapacity of some refugees to acculturate, resulting in a chronic state of being overwhelmed
and unable to adapt to the demands of the new host country. This suggests that at some point
during re-settlement, divergence may occur between refugees who are adapting well and
those who decompensate. Gonsalves postulated that post-migration outcomes were due to
refugees’ pre-migration personality traits, the impact of pre-migration trauma and/or postmigration stressors, or some combination of these; however, he did not test this proposal
empirically. The model, including Gonsalves’ addition, suggests the need for longitudinal
Am J Orthopsychiatry. Author manuscript; available in PMC 2019 January 01.
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studies elucidating temporal processes in refugee health before and after migration, and how
the relationship between pre- and post-migration stressors affects subsequent acculturation
and mental health. In the more than two decades since Gonsalves published his work, we are
aware of no studies that have explored the proposed associations among refugees in the early
post-migration period. In particular, we are unaware of studies exploring the relationship
between chronic disease, trauma, and resilience on the persistence of psychological
symptoms and the development of acculturation using methods such as path analysis.

Author Manuscript

To test Grove and Torbiorn’s (1985) model empirically and identify factors that influence
refugees’ mental health and acculturation, we conducted a prospective, longitudinal cohort
study of Iraqi refugees who were newly arrived in the U.S. These refugees are a
representative population that has experienced significant pre-and post-migratory trauma and
are at increased risk of anxiety and mood disorders, compared to other refugees (GorstUnsworth & Goldenberg, 1998). We measured multiple potential pre- and post-migration
factors and outcomes relevant to refugees’ mental health and acculturation, both crosssectionally at baseline, and prospectively, 1 year later. We tested four hypotheses:

Author Manuscript

1.

Greater exposure to pre-migratory trauma would be associated with greater
PTSD and depressive symptoms and worse acculturation 1 year after resettlement.

2.

Higher resilience at baseline would be associated with lower PTSD and
depressive symptoms and better acculturation at 1-year follow-up.

3.

Higher PTSD and depressive symptoms and a greater number of chronic
disorders at baseline would be associated with poorer re-settlement outcomes at
1-year follow-up, i.e. psychological symptoms and acculturation.

4.

Exposure to post-migratory stressors would be the strongest mediator of change
in mental health symptoms and acculturation during the first year post-arrival.

Methods
Participants and Procedures

Author Manuscript

In 2010, a community-based sample of newly-arrived Iraqi refugees was interviewed upon
arrival to the U.S. and then again, 1 year later. Refugees resettling in the U.S. must attend
orientation meetings during the early post-arrival period. These mandatory meetings are
organized by local resettlement agencies and occur every few weeks. To recruit refugees for
the study, a contact person at seven local collaborating resettlement agencies notified the
research team when orientation meetings with the newly-arrived refugees were held. An
Arabic-speaking researcher attended each meeting and described the study to the refugees.
During an 11-month recruiting period (October 2010 through August 2011), a total of 501
refugees provided written consent for the researchers to contact them. To achieve our
preplanned sample size of 300 refugees, a computer-generated random sampling of those
who were interested was selected each week. In total, we contacted 306 refugees and
informed them fully about the study; 98% of them (n = 298) chose to participate and
provided written consent to the protocol, which was approved by our university Human
Investigation Committee.
Am J Orthopsychiatry. Author manuscript; available in PMC 2019 January 01.
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A trained Arabic-speaking interviewer assessed participants in a location of their choosing
(e.g., home, workplace, coffee shop) using instruments described below. Each interview
session lasted approximately 2 hours. Baseline interviews for refugees took place
immediately following their arrival in the U.S. (M = 1.00 month post-arrival, SD = 1.09). All
follow-up interviews took place approximately 1 year after the baseline interview; thus, each
participant was interviewed twice (at arrival and 1 year later). Participants received US $35
per phase.
Measures

Author Manuscript

Participants responded to one survey at baseline and a similar survey 1 year later. To validate
our measures culturally and linguistically, all questions that were not already available in
Arabic were translated into Arabic by a bilingual psychiatrist and back-translated to English
by a separate bilingual Arabic language expert to check for discrepancies with the original
measures. Translation discrepancies were resolved during discussions among the research
team, which included a co-investigator fluent in Arabic (HJ), until consensus was achieved
(Arnetz et al., 2013). Included measures are described below, and we report internal
consistencies (alpha) where appropriate.
We examined the following predictors in our model:

Author Manuscript

Demographics and chronic diseases—At baseline, participants reported their gender,
age, religion (Christian or Muslim), marital status, education, number of children, and
whether they had been diagnosed by a physician with any of 12 chronic illnesses (high blood
pressure, any heart disease, headaches, high cholesterol, sleep apnea or narcolepsy, asthma,
diabetes, arthritis or rheumatism, diseases of the muscles or tendons, skin problems, and ear,
nose and throat disorders). The total number of chronic diseases was analyzed.
Pre-migration trauma—At baseline, participants were asked about exposure to
potentially traumatic events that occurred prior to arrival in the U.S. using the traumatic
events section of the Iraqi version of the Harvard Trauma Questionnaire (Shoeb, Weinstein,
& Mollica, 2007), which was already validated in Arabic. Participants reported whether or
not they were exposed to each of 39 possible traumatic events (e.g., “murder or violent death
of family member–child, spouse or friend”). Trauma exposure scores were calculated by
summing affirmative responses.

Author Manuscript

Depressive symptoms—The depression subscale of the Hospital Anxiety and
Depression Scale (HADS; Zigmond & Snaith, 1983) was completed at both baseline and 1year follow-up. This 7-item measure assesses the symptoms of depression (e.g., “I feel as if I
am slowed down”) on a scale from 0 (not at all) to 3 (nearly all the time), and a sum was
calculated. Scores less than 8 are considered normal, scores from 8 to 10 indicate mild
depression, and scores greater than 10 indicate moderate to severe depression (Breeman,
Cotton, Fielding, & Jones, 2015). This scale showed high internal consistency at baseline (α
= .93).
PTSD symptoms—The civilian version of the PTSD Checklist (PCL-C) assessed PTSD
symptoms at baseline and 1-year follow-up (Adkins, Weathers, McDevitt-Murphy, &
Am J Orthopsychiatry. Author manuscript; available in PMC 2019 January 01.
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Daniels, 2008). This 17-item measure assesses the degree to which individuals are troubled
by each of the DSM-IV symptoms of PTSD in the past month (e.g., “Repeated, disturbing
memories, thoughts, or images of a stressful experience from the past”) on a scale from 1
(not at all) to 5 (extremely). We assessed total PTSD symptoms by summing up all item
responses. The National Center for PTSD suggests a cut-point score between 30 and 35
when used in civilian populations and populations of individuals who are hesitant to disclose
such information. Internal consistency was high in this sample (α = .91).

Author Manuscript

Resilience—The 8-item Resilience Scale (Wagnild & Young, 1993) assessed cognitive and
behavioral abilities to cope adaptively with adversity (Lazarus & Folkman, 1984).
Participants were asked to rate statements such as “When I’m in a difficult situation, I can
usually find my way out of it.” from 1 (strongly agree) to 5 (strongly disagree). The scale
exhibited high internal consistency (α = .87), and we created a total score by summing the
item ratings; higher scores reflect higher resilience.
We assessed two post-migratory processes as potential mediators at the 1-year follow-up:
Daily stressors—Participant exposure to daily stressors was assessed with a modified
version of the Hassles Scale (Kanner, Coyne, Schaefer, & Lazarus, 1981). This 10-item scale
assessed the frequency that individuals were exposed to daily stressors (e.g., “problems with
transportation”) on a scale from 1 (almost never) to 5 (almost always). The measure had
acceptable internal consistency (α = .74), and we created a total score by summing the
ratings to the items, with higher scores reflecting more daily stress exposure.

Author Manuscript

Social support—Social support was assessed with five items from the Interpersonal
Support Evaluation Checklist (Cohen & Hoberman, 1983). Items reflect a participant’s
interpersonal connection to others (e.g., “When I feel lonely, there are several people I can
talk to.”) and were rated from 1 (strongly agree) to 5 (strongly disagree). Items were
internally consistent (α = .89), and we created scale scores by summing item responses;
higher scores reflect greater social support.
We examined these outcomes:

Author Manuscript

Acculturation—Participants responded to a modified, 7-item version of the Arab
Acculturation Scale (Barry, 2005) at 1-year follow-up only. The scale items measure 2
dimensions of acculturation: separation/assimilation, which included “Most of my friends
are from Arab-speaking countries.”, and integration/marginalization, which included “I am
equally at ease socializing with Arab-speaking individuals and Americans.”. Items were
rated from 1 (strongly agree) to 5 (strongly disagree) Ratings were summed, and higher
scores reflect greater adjustment to the host culture.
Language abilities—Participants were asked about their English language skills both at
baseline and at follow-up using two items: (1) “How well do you speak English?” and (2)
“How well do you write in English?” Item responses ranged from 1 (not at all) to 4 (very
well) and were analyzed separately.

Am J Orthopsychiatry. Author manuscript; available in PMC 2019 January 01.
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PTSD and Depressive symptoms measured at 1-year follow-up were also examined as
outcomes.
Data Analyses

Author Manuscript

Initially, we calculated descriptive statistics for measures at baseline (means and SDs). Data
were analyzed using maximum likelihood estimation methods in LISREL 8.80 (Joreskog &
Sorbom, 1993). We used structural equation modeling to conduct a path analysis in which
error terms for multi-item scales were estimated from the internal consistency measures
using the following formula: error = (1−αx)*σx2 (Williams & Hazer, 1986). Any missing
data (maximum of seven cases) were deleted in pairwise fashion. All cases were included in
the model, and each pathway was simultaneously estimated adjusting for all other variables
in the model. The fit of the resulting mediation model was assessed using absolute (chisquare) and incremental fit indices; that is, the root mean square error approximation
(RMSEA) and the comparative fit index (CFI). Although non-significant chi-square values
indicate superior fit, a significant value was expected in the present study due to a sample
size greater than 200 (Bentler & Bonett, 1980; Schumacker & Lomax, 1996). For
incremental fit indices, RMSEA values below 0.10 indicate that the model fits well (Browne
& Cudeck, 1992), whereas for CFI values, which compare the test model to a null model, a
value above 0.90 indicates acceptable fit (Millsap, 2002).

Author Manuscript

In addition to model fit statistics, direct and indirect pathways were assessed within the
model. We examined associations for which prior evidence suggested a predictive
association, as described in the Introduction. Significant direct pathways can be interpreted
in predictive terms, similar to regression weights. We identified such pathways as negative
(an inverse relationship between the predictor and outcome) or positive (a direct relationship
between predictor and outcome). The significance of indirect pathways was examined using
the product of coefficients test (Sobel, 1987; Preacher & Leonardelli, 2001). A significant
indirect pathway between a predictor and outcome variable indicated that the association
between these variables did not exist independently of another variable, known as a
mediator. A significant indirect association in the absence of a significant direct association
indicated that the association between the predictor and outcome was fully mediated by this
other variable, suggesting that the relationship between the predictor and the outcome was
fully driven by the mediator. Significance for all analyses was set at a 2-tailed alpha of .05.

Results

Author Manuscript

At baseline, 298 refugees provided data, and fully 291 of these refugees (98%) provided 1year follow-up data. Table 1 shows baseline descriptive statistics. Below, we address each of
our four study hypotheses. Figure 1 and Tables 2, 3, and 4 show additional results described
below, including the path analyses. Results reported below are statistically significant unless
otherwise noted. For complete results, please refer to the tables and Figure 1.
As proposed in Hypothesis 1, pre-migration trauma assessed at baseline was both directly
and positively associated with PTSD and depressive symptoms at baseline. Pre-migration
trauma was also directly and positively associated with acculturation, but not with PTSD or
depressive symptoms scores, at 1-year follow-up. The indirect effect of pre-migration
Am J Orthopsychiatry. Author manuscript; available in PMC 2019 January 01.
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trauma on acculturation, English language skills, and depressive symptoms at 1-year followup were non-significant; however, trauma was indirectly and positively associated with
PTSD symptoms at 1-year follow-up.
Regarding Hypothesis 2, resilience at baseline was directly and negatively associated with
depressive symptoms at 1-year follow up; however, resilience was not directly associated
with PTSD symptoms, acculturation, or English language skills at 1-year follow-up.
Resilience was not indirectly associated with any outcomes at 1-year follow-up.

Author Manuscript

As we proposed in Hypothesis 3, PTSD symptoms at baseline were directly, positively
associated with PTSD symptoms at 1-year follow-up. PTSD symptoms at baseline, however,
were neither directly nor indirectly associated with any other post-migratory mediators or
outcomes at 1-year follow-up. PTSD symptoms at baseline were positively correlated with
depressive symptoms at baseline (see Table 3). PTSD symptoms reported at 1-year followup were also correlated with depressive symptoms reported at the same point in time.
Similarly, depressive symptoms at baseline were both directly and indirectly positively
associated with depressive symptoms at 1-year follow-up, but not with PTSD symptoms at
1-year follow-up. In contrast, depressive symptoms at baseline were directly and indirectly
negatively associated with acculturation at 1-year follow-up. The number of chronic diseases
at baseline was positively associated with depressive symptoms at 1-year follow-up (both
directly and indirectly) and directly, positively associated with PTSD symptoms at 1-year
follow-up. Indirectly, the number of diseases was negatively associated with acculturation
and English language skills at 1-year follow-up.

Author Manuscript

Finally, regarding mediating associations (Hypothesis 4), exposure to daily stressors was
directly associated with less acculturation and poorer English language skills at 1-year
follow-up (see Figure 1), but not with 1-year follow-up PTSD or depressive symptoms.
Social support was positively, directly associated with acculturation, and negatively
associated with depressive and PTSD symptoms, after one year. A number of associations
existed between baseline predictors and other baseline characteristics as well as postmigratory influences, and are reported in Table 2 and 3.

Discussion

Author Manuscript

In this longitudinal study of Iraqi refugees who were newly arrived in the U.S. during a time
of multi-national war and ethnic conflict in Iraq, we found that pre-migration trauma
predicted less acculturation after one year of resettlement (Hypothesis 1). Trauma also
positively predicted refugees’ PTSD symptoms after 1 year, but only indirectly. This
suggests that the relationship between trauma and PTSD symptoms is mediated by other
exposures, perhaps by refugees’ social support (Ehlers & Clark, 2003; Huijts et al., 2012).
In partial confirmation of our hypotheses, higher baseline resilience was associated with
fewer depressive symptoms 1 year after migration, but not with other resettlement outcomes
(Hypothesis 2). In a similar population, Arnetz et al. (2013) found no association between
resilience and PTSD symptoms, leading them to suggest that the effect of resilience was to
foster pre-migratory processes during refugees’ development, which helped mitigate their

Am J Orthopsychiatry. Author manuscript; available in PMC 2019 January 01.
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response to subsequent trauma (Arnetz et al., 2013). A recently published longitudinal study
investigating post-traumatic effects in a post-conflict, internally-displaced population (SriLankan Muslims) found that although resilience promoted social interaction and support, it
did not directly predict the occurrence of mental health disorders (Siriwardhana, Abas,
Siribaddana, Sumathipala, & Stewart,2015). Maladaptive coping (e.g., denial, social
isolation, substance abuse, self-blame) has, in contrast, been associated with worse physical
and mental health and inadequate acculturation (Cummings et al., 2011; Matheson, Jorden,
& Anisman, 2008; Morris et al., 2009; Noh & Kaspar, 2003). Our findings suggest that
resilient coping skills by themselves are not adequate to help refugees re-settle well.

Author Manuscript

We found that PTSD and depressive symptoms at baseline predicted persistence of those
symptoms at 1-year follow-up, but only depressive symptoms at baseline predicted less
acculturation 1 year later (Hypothesis 3). Also, a greater number of chronic diseases at
baseline predicted worse PTSD and depressive symptoms as well as less acculturation and
English language skills after 1 year. A Canadian cross-sectional study reported that refugees
with chronic health problems were less likely than native-born people to receive adequate
healthcare for chronic diseases (Beiser & Hou, 2014). Also, a longitudinal study using path
analysis among trauma-exposed internally displaced people in a number of conflict-affected
countries found that mental health in the past year was the strongest predictor of future
mental health, although economic growth (or lack thereof), was also an important predictor
(Saragih Turnip, Sorbom, & Hauff, 2016). Clearly, there is a need to address somatic and
mental health in tandem when assessing the health and wellbeing of refugees.

Author Manuscript

Mediating factors also appeared to impact re-settlement outcomes. As hypothesized, greater
exposure to daily stressors over the follow-up year predicted worse acculturation
(Hypothesis 4), but had no impact on PTSD or depressive symptoms. The sociopolitical and
cultural contexts in which trauma occurs, and ongoing cumulative exposure to postmigration stressors, may be equally important in affecting re-settlement outcomes, especially
for those who did not experience overt physical trauma (Steel, 2001; Summerfield, 1997).

Author Manuscript

On the other hand, social support had a strong effect on all re-settlement outcomes that we
measured. Although our findings do not clarify whether social support originated from
within or outside the refugee ethnic community, it appears that the more social support
refugees receive, the better their acculturation will be, including lower levels of PTSD and
depressive symptoms. In a study of 120 Arab men, Barry et al. (2005) reported that
respondents with high levels of ethnic identity and interdependence with similar persons in
their community of origin were more likely to use social supports within that community,
and higher use of social support from a refugee’s ethnic community was associated with
better acculturation. Collectivist versus individually-oriented decision-making may
contribute to these effects. Among Middle Eastern communities, mental health problems
may be viewed as social issues that need to be solved collectively. Refugees may view
themselves as part of a cultural, relational web, from which they may seek social support,
depending on their level of distress and resilience (Drozdek, 2007). Our social support
results suggest that when refugees have a number of trusted family members and friends
with whom to discuss their concerns, they are more likely to have a favorable resettlement
trajectory.

Am J Orthopsychiatry. Author manuscript; available in PMC 2019 January 01.
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To our knowledge, this is the first longitudinal study attempting to test the “stage” model
proposed by Grove and Torbiorn (1995) and Gonsalves (1992). Our results suggest two main
post-migratory trajectories for refugees. First, some refugees, for whatever reason (e.g.,
traumatic experiences, the presence of multiple chronic diseases, or high levels of depressive
symptoms), do not experience social support post-migration and continue to experience
adverse psychological symptoms similar to those experienced when they arrived. They are
overwhelmed by daily stressors and make less progress in acculturation over the first year of
resettlement. Second, refugees who obtain social support, even if they have mental health
symptoms initially, are more likely to acculturate, have fewer mental health symptoms, and
have better English language skills after the first year.

Author Manuscript

Although our findings support the basic Grove and Torbiorn model, we did not detect the
post-migration de-compensatory stage that Gonsalves hypothesized may occur with some
refugees (Gonsalves, 1992). Instead, our study suggests that pre-migration trauma, medical
illness, and more depressive symptoms at baseline have adverse influences on refugees’
acculturation, at least through the end of their first post-migration year.

Author Manuscript

These findings are consistent with earlier research. A path analytic study found that premigration trauma and post-migration stress accounted for a similar proportion of PTSD
symptoms among Tamil asylum seekers (Steel, Silove, Bird, McGorry, & Mohan, 1999). A
more recent 6-year prospective study of 1022 adult survivors of the Timor Leste conflict
found that PTSD symptoms and severe distress increased over time more among women,
particularly among those with direct experience of severe trauma, and those with personal
health problems or poverty (Silove et al., 2014). Unlike our study, however, they did not use
path analysis to explore mediators of traumatic and other exposures on these outcomes. Our
findings add to these studies by using longitudinal data to perform path analysis and
including the simultaneous effects of positive characteristics such as resilience, along with
mediating factors, such as social support and daily stressors.

Author Manuscript

This study has several limitations. First, we relied on refugees’ self-report for all measures,
which can be biased in various ways. For example, social support may be over-reported
(Henderson & Byrne, 1976; Henderson, Duncan-Jones, Byrne, & Scott, 1980), whereas
some types of trauma (e.g., sexual trauma) and mental health problems may be underreported, limiting accurate estimates of the relationship between such trauma and mental
health (Drozdek, 2007), and leading to artificially low estimates of mental health problems.
Furthermore, although we used recommended methods for translation and cultural validation
of our measures (World Health Organization, 2016), most of the measures that we used were
initially developed and validated on Western, non-refugee populations, and little
psychometric information is available for these measures on Iraqi refugees. Thus, caution in
interpretation is warranted. Second, Arnetz et al. (2014) found that some trauma subtypes
accounted for more variation in PTSD and depressive symptoms than the cumulative number
of traumas reported, which we used in this study and which is consistent with most refugee
trauma studies. Our use of a cumulative trauma score may thus have underestimated the
direct effect of trauma on PTSD and depression symptoms at 1-year follow up. Third, we
followed the refugees for only 1 year post-migration. It is possible that changes in mental
health and acculturation require longer follow-up. Fourth, although we tested a mediation
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model, it is possible that some variables, such as resilience, operate in a more complex
manner than we tested, that is, they may moderate the various mediated longitudinal
relationships. Finally, detecting more vulnerable subgroups would have required an even
larger sample size.
Despite these limitations, this study advances the literature by using methods that, as noted
by Hollifield (2002), are usually lacking in studies of refugee trauma and mental health
(Hollifield et al., 2002). Our study assessed refugees at arrival, was conducted in a large,
culturally homogeneous sample, used measures that were administered in a standardized
fashion, and had a very low rate of attrition over the year. The latter is likely due to the fact
that refugees were interviewed in Arabic by the same individual at both times, who
scheduled and conducted interviews at times and places that were convenient for
participants.

Author Manuscript
Author Manuscript

Our results imply that interventions to promote acculturation should be developed and
rigorously evaluated in terms of their effects on and management of mental health symptoms
and other diseases that refugees experience; and the degree to which an intervention
promotes social support. Interventions that promote enhancement of refugees’ social
environments (e.g., assistance in addressing mental health symptoms or management of
chronic disorders) may assist refugees at highest risk of poor re-settlement outcomes
(Drozdek, 2007). A recent cross-sectional study of traumatized refugees found that delayed
access to mental health services after resettlement increased the risk of PTSD more than 3fold, and of depression more than 4-fold, thus underscoring the importance of early
intervention to prevent these outcomes (Song, Kaplan, Tol, Subica, & de Jong, 2015).
Although refugees may gain skills to overcome barriers to accessing mental healthcare with
longer duration of residence in a new country (Nose, Turrini, & Barbui, 2015), our results
support expediting access via social support. A note of caution, however, comes from the
intervention literature. A recent Cochrane review reported that psychological interventions
for torture survivors showed, at most, moderate effects on PTSD and other psychological
symptoms, and only after 6 months of participation (Patel, Kellezi, & Williams, 2014). This
suggests that there may be a critical period after trauma exposure and symptom development
and prior to migration when interventions might be most effective. Waiting until migration
may be too late to intervene effectively, when the effect of poor social support or social
isolation over an extended period prior to migration may lead to chronic disorders that
negatively affect subsequent acculturation during post-migration settlement.

Author Manuscript

The findings reported here may have implications for refugee re-settlement programs in the
US. Passage of the Refugee Act of 1980 established refugees’ rights to asylum in the U.S.
and created a series of assistance programs that help refugees transition into life in the U.S.
(Brown & Scribner, 2014). One of the central tenets of the U.S. Office of Refugee
Resettlement administering the Act, however, is that refugees achieve “self-sufficiency,”
which is interpreted as employment and economic independence (Brick et al., 2010).
Emphasis on this aim has contributed to a progressive diminishment of funding for refugee
support programs, and shortening of the duration of funding for individual refugees. In
contrast, the policy of the U.S. State Department’s Bureau of Population, Refugees and
Migration (PRM) is to re-settle the most vulnerable refugee populations, including those we
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have identified as being at high risk of poor outcomes. The PRM has recently mandated
quarterly consultations between state and local governmental and voluntary agencies to
arrange for newly arriving refugees’ financial and social support (Brown & Scribner, 2014).
These consultations could provide an opportunity for improved coordination of service
agencies to arrange for social support to newly arriving refugees, particularly if local
agencies can gain access to relevant information to understand the needs of incoming
refugees and make timely arrangements to provide that support (United Nations High
Commissioner for Refugees, 2013). Future research should explore the size of the refugee
population most at risk, and develop and test interventions to help those refugees overcome
their barriers to re-settlement, as identified in this report.
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Figure 1.

Path Analysis The model fit the data well (RMSEA = .077; 95% CI = 0.06–0.09; CFI = .96;
Chi-Square = 242.53, p<.001). Not all pathways are shown in the model. Additional
pathways are reported in Tables 2 and 3. Path beta-coefficients indicate negative (−) and
positive associations. Time in study measure was collected: 1=baseline, 2= 1-year follow-up
*=P<0.05, **=P<0.01.
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Descriptive Statistics for Model Variables
Baseline

Follow-up

(n = 298)
M (SD)

(n = 291)
M (SD)

Age (years)

33.4 (11.3)

34.3 (11.4)

Trauma

12.5 (3.5)

—

Characteristic

Author Manuscript

Depression symptoms

1.9 (3.5)

3.4 (4.3)

PTSD symptoms

19.2 (5.3)

19.6 (5.8)

Social support

19.7 (2.2)

19.1 (2.6)

Perceived hassles

20.8 (2.6)

16.8 (3.3)

Acculturation

16.8 (2.1)

17.5 (3.0)

Resilience

30.9 (3.3)

30.6 (3.3)

Co-morbid diseases*

0.9 (1.4)

1.1 (1.6)

English speaking skills

1.9 (0.6)

2.1 (0.6)

English writing skills

2.0 (0.6)

2.0 (0.6)

*

Total number of the following: high blood pressure, any heart disease, headaches, high cholesterol, sleep apnea or narcolepsy, asthma, diabetes,
arthritis or rheumatism, diseases of the muscles or tendons, skin problems, and ear, nose and throat disorders

Author Manuscript
Author Manuscript
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0.11

0.26**

Married

−0.09**
−0.04

0.04
−0.19**
−0.09**
−0.02

Resilience

Chronic diseases

Depression (baseline)

PTSD (baseline)

p<.01. Dashes indicate pathways that were not estimated.

**

−0.004

0.01

0.007

0.02

−0.06

−0.16

Trauma

= p< .05,

*

−0.15

0.06

Age

Indirect Predictors

0.01*

−0.24**

Education

0.13*

0.07

0.15**

0.06

—

Male gender

—

−0.02

—

Chronic diseases

—

—

0.26**

−0.09

PTSD (baseline)

−0.17**

0.1

—

Speak English

−0.04

0.08

−0.19**

Depression (baseline)

0.06

0.14**

Acculturation

−0.03

−0.02

0.1

Resilience

−0.05

Daily Stressors

0.15*

Social Support

Trauma

Direct Predictors

Outcomes at 1-year Follow-up

0.01

−0.04

−0.09**

0.01

0.01

−0.08

−0.16

0.15**

0.05

—

—

—

0.1

—

Write English

0.02

0.07**

0.15**

−0.04

0.01

−0.02

0.13

0.04

−0.07

0.31**

0.04

0.23**

−0.1*

−0.04

Depression

Author Manuscript

Standardized Direct and Indirect Effect Pathways

0.02

0.04

0.03

−0.02

0.07*

0.004

0.10

0.02*

−0.05

0.16**

0.37**

−0.03

0.01

0.05

PTSD

Author Manuscript
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Estimated Significant Correlations between Model Variables
Depression (Baseline)
PTSD (baseline)
Depression (baseline)

Acculturation

Depression (1-year)

Speak English (1-year)

0.84**
−0.11**
0.26**

PTSD (1-year)
Speak (1-year)

0.20**

Write (1-year)

0.20**

0.57**

*

= p< .05,

**

p<.01
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Diseases

PTSD 1

Depression 1

Diseases

PTSD 1

Depression 1

Diseases

PTSD 1

Depression 1

0.02
0.06

Daily Stresses 2

−0.12

0.001

−0.001

−0.004

Depression 1

Social Support 2

Speak English

−0.003

−0.008

PTSD 1

Depression 1

Daily Stresses 2

Social Support 2

Daily Stresses 2

Social Support 2

Speak English

0.06

PTSD 1

0.02
Daily Stresses 2

−0.12

0.005

−0.02

−0.02

−0.05

Depression 1

Social Support 2

Acculturation

Acculturation

−0.01

PTSD 1

Depression 1

Daily Stresses 2

Social Support 2

Daily Stresses 2

Social Support 2

PTSD 1

0.06

−0.12

0.003

0.025

Depression 1

Daily Stresses 2

0.08
−0.013

0.02

Social Support 2

PTSD 2

PTSD 2

PTSD 1

Depression 1

Daily Stresses 2

Social Support 2

Daily Stresses 2

Social Support 2

−0.006

0.013

PTSD 1

Daily Stresses 2

−0.024

Depression 1

Social Support 2

SIE

−0.015

Depression 1

Trauma

Outcome

PTSD 1

Mediator

Predictor

1.16

−1.10

−2.55

0.43

−1.06

−1.15

−1.60

−0.42

1.16

−1.10

−2.55

0.43

−1.23

−1.15

−2.55

−0.42

1.16

−1.10

−2.55

0.41

1.21

−0.90

2.36

−0.43

1.11

−1.21

−2.10

Sobel Test

.25

.27

.011

.67

.29

.25

.11

.67

.25

.27

.011

.67

.22

.25

.011

.67

.25

.27

.011

.68

.23

.37

.018

.67

.27

.23

.036

p

Author Manuscript
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Author Manuscript

Daily Stresses 2

Social Support 2

Daily Stresses 2

Social Support 2

Daily Stresses 2

Social Support 2

Daily Stresses 2

Social Support 2

Depression 2

Acculturation

Depression 2

Depression 2

Daily Stresses 2

0.01

0.08

−0.02

−0.05

−0.002

−0.02

0.01

0.08

−0.008

0.06

PTSD 1

Depression 1

−0.12

0.001

−0.001

−0.004

−0.003

−0.008

0.02

Social Support 2

Write English

Write English

PTSD 1

Depression 1

Daily Stresses 2

Social Support 2

Daily Stresses 2

Social Support 2

PTSD 1

1.00

2.61

−1.15

−2.55

−0.42

−1.24

1.00

2.61

−0.42

1.16

−1.10

−2.55

0.43

−1.03

−1.15

−1.50

−0.42

Sobel Test

.32

.009

.25

.011

.67

.22

.32

.009

.67

.25

.27

.011

.67

.31

.25

.13

.67

p

Note: This Table is organized according to the total indirect effects that were significant in the overall model (see Table 3). Each section of this Table therefore represents the specific indirect effects for one
total indirect effect (i.e., one cell in Table 3).

Depression 1

Depression 1

PTSD 1

Depression 1

Diseases

PTSD 1

Depression 1

SIE

Author Manuscript
Outcome

Author Manuscript

Mediator

Author Manuscript
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